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(57) [£ft] 

v>T, i«ttiRtti:CMPHtt«:4r-r«EflUfmftSllt: 

1 ICiALO. 2W/cm 2 WTfflE^7-7'7X7 
+ CT3 5 0*CJ3l±Cto»Snfcai«l 41C^7X7 
if -JVi/u^^y ■ fx • ^ o^r V£ 

*s -s s -a- x m m ».& & * t s ^ v v •> ? o y 9 > m % % 

n';Uvo*+t-> • fx • ^y-/->i-oyf>IMgS 
f -;u->a*-yy • fx • -<y>/y?Dyf>l?:M 
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[#if§t#©ffiB8] 

->'li3 5 0"C«±K/JU^$ixTV^Ci:$:if#afc1-5J6 
*t§l©^/£/j)£„ 

i^W-tfO. 20W/cm 2 WTT-feSZ 
I" 5 IS ** 1 s5«0«5i(ilg©^fi)c*^o 

Jft/w-;45friBj/ + 7 — >•» Ktwiustt* 
4: T 5 tt** 2 fe®©*g*i«©^/S?7 £«, 

T 5 *3 1 ~ 3 ©flft*ce«©«*R©#/*#ft. 

a«SW»XSSS< LT, /SRSft*|gJliBI©S#e<j{b9*ffl/S 
SrSfb $ it Z> z £ ft < t/S^^tt £8Mb S -a- S c: £4$ 

a n x v^ * z t t r « it 5 mmo&mmvB 

s W*« i ~ 7 ©faft*ciB*©lM»igi©j&/*2rs. 
«Rxeiaic*5v>Tjcsttffls6»iij*sns r t 
e»cy7X-7*^fi5^^^M-r-5xaAs«-aD$n, 

&fl5#*K©fiyfcC® ft, fro. *jJHg 

MK^-c*3gi*iiS;4 ? ii##;*ixa z t fa trait * 
>s 8 i5«©iesii©^/s#fe, 
c»*«ii] Buie«s&jfiR©j£R-f sxg-c©& 
^'ijie ? 9 x 7 m&&ftj-mz rmt •« iitc? 
S«ffiKirF-e&*;:fc&#ai:T*iil#JS8~i o© 
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»«i©rt©'>)k< ti-o©^jjtni{±, ft^ia^A5||® 

[0 00 1 ] 

*«K»?K««trlftltlltiE)»a#i6i:rcE>lfi«K«ffi 

V > tz # J| E » \Z m ? Z> fc 0) T*$> Z> o 
CO 0 0 2] 

Ej»<&^«gliEJ»0CRIl#5e» (C : R : 

ftftflDfc*Ctt»E*^*E«©**«*jpJ-C*-5 D - 
E»P^^Jtfe(E«r5fc45)C, ^©S/V* (S i 
40 0 2 ) *«*RcfcDt8IW*©fiv^jRK#^«fts 

(Si of) ^#-9^s/«;*fti;fl!)*«iftiwi4: 
^raK^^R (*«««K) *«ftie.nTv^ 0 iu, 

7 -y * jS* > A tl <D y y % 1 7k ft S> £ ^ (i*Jf 

5(? 



(3) 



[0 003] ^9#ft«@»±CD^S£l8M«rie 

ffittc®nfc*ffli^»^c!)W«A 5 t.A s nT^5o mm 

©*A, #«t*/^-tt««t:gf«$nTi3 0, ASKS 



WS2 0 0 1 -23 024 4. 
4 

CO 0 0 4] 

[fbi] 
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-Si-O-Si 

CH3 CHj 




[0 0 0 5] 
[ft: 2] 



CH3 CH 3 ' 




[0 0 0 6]fx.ll T.M.Stokich. Jr.. W.M.Lee. R. 
A.Peters: "REAL-TIME FT-IR STUDIESOF THE REACTION 
KINETICS FOR THE POLYMERIZATION OF DI VINYL SILOXAN 
E BISBENZOCYCLO BUTENE MONOMERS" (Material Research 

Symposium Proceedings Vol.227 pp. 103-114. 1991) 

c£«3ftfc#ife-ett, it i ti/K-r^ tf-^vo^r^y 

®mz'$tc®m*xtf>mttLtc&. loor-c^-? 
3 0 or- 3 5 ots?jn»t5^>/*>^Dyf> 

• tfx - ^y i /^D/fy|»Wien^ 

[0 0 0 7] m2 0)®L%:&ffi<Dmt Ltli, fflf 1 1 
- 1 7 0 0 6-9ftf8KJ:0, 



HKSftfc, #«*y^-©iI*«ftK:«fc«*«itjSllft 
£H H-e*>* 0 tlSt^ - 1 Sr»ft»8 5 

rtC*AU METT^a!^ LT^tfc^St-t J ^ — ^:MM 

1 rt«±*»*>^8 OK £9, mft:S£8 5*«tlflK»E 
*8 6J:9t>«flESftT*5D, Mfttt^^-l a 
ttB»e*8 6*»oTEJEfi8 1 C£5>ft*. ftttft 

***Sfi8 3©SH:»tL, SfiMS|i8 4frc > « 

[0008] g-fc, auii, ^m^ft^mzm^zM 

rtLfctt*©^Ti/V (damascene) j8ig£>^JiUifi<7) 
d^4*»lE«BBI6»lll9 2*«»dcSn, tt«l£B 



5 

MKKR9 2 ftfcEIWrtett, IlA'J7i 

9 3a *j^v yE» 9 3^/$$ftTl^ 

MfB1^K9 4^M?L$n/ct*r^-;n^^-ii^2A , ; 

719 5 a*frLZmVT7Kf9 5»iS$iaT^ 
So *o±K:it, **K#*fr&fcS»2E» 

Mft»«t9 6**J»dESii, KR2E*MfeftR9 8C» 
dESnfcE»»rtK:tt, i3A'J7l97a$:^lT$ 

^^XBit^EH^tfr^^^tt, tlT^«t?i:Ltf^ 

tt*f*4*JffcStbfcft, CMP Hb¥ftttKOTR : chemic 
almechanical ,pol ishing ) l:J;0, 

JH£W^-(&*lt, E«»*fci±tfr*-;n^c#« 

[0 0 0 9] 

i\ 1 1 ^^affit ^ x e> □ - r o 

a^trKML«0±ff<i»ASnfcEM^«*fttM« 
[0 0 10] ifc, »2fl)**8»t**my7- 
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«^tf±E4*Bfl¥l 1 ~ I 7 0 0 6-9»<SK:E«a 

[0 0 1 1] lit, Hi 4HE*LfcJ:-3HE»HH 

R«*ttfiV>(5iTE«PBlcoSFlfe$S^/h$ < - 
rn&©E*M(ft»KM©*SCliA'JTK^«Bt 

^jn^ D ^tass, CMP©jfc;&^RiH]a*na*£i;fr 
v^-5C4*cT*6« (11, $2EttR!&ftR) Ctt+ 

Wir^nSo ;:©CMPxecttA*«tta*i&»fc 
4*. *«i*»^R&(SSS«*fbr*fc««»ifi«*«fi 

&6o 2iS(7)^y v-fcfll^T, ft^jfi/£c9 

»fc3, 3IW*0(gv^Ri:««W«l«C!)KV^Rfc&«)i 

■5FR*»/Sr*wi:«|-CS**, w©»*«fl:»#lMk 

S&gfc ft OM^h < 

fb*r*o 

[0 0 12] *%OT®8EJBtt> ±*Lfcf£*a«<DHWi 
Mftts:i:tioT, *<z>Btttt, in:, 

4»»tt%*TS*«i*»^R*^fflfb^ffi/j:fiScRaK 

30 [0013] 

**&WKJ:n», SKfbLfc'<V*/5'* nyf> - * 

ry • v-fcttftcStfr^XTfi^ffi^RtJ* 
RrsX8**trlft*R(3!)»rt*tt»rJ3V^T, BtTEJtaJft 

■T4lftl»Rp!)»dt**, ^fiftsns, ^Lt> 
<tt, 0. 2W/cm 2 UT©fi^7-"/7Xvit>CT 
40 J*R#frfrha. 

[0 0 1 4] ±E®ifl9*afiS-r5fcft, 

-hC 9JiH*» * / v - £ #» C ^-tr 7^ X t S^- 
»»?R*J*R-r*xa*r*tr«akR©»i**ftC*jV^ 
t, flffEKJ«art0jaR/r^fl!)JI**S»Wfc:5B : L< tt 

50 [0 0 1 5] ±fB<9S(ft£^/£ir£/^ ^1:^9- 
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l < immtmz m < 4 $ nx v> a ^7 x 

[0016] [fMH*»WCJ:nii, 
*/v-£0. 2W/cm 2 UT^)SA7-^7X7t 
\z&A?zz£~^ JMH+T***/ 
£tfX3E#j#f-l:£;*:£< LT, 3 5 0ta±fl*.«4 

^*£«#*R*»*ft<»*;:*:#-rSSo TJfiCtt 
0^5Xv»*JS»^itttE«M»4#Jlfi 
9, *fc*SJfCffiBr*«*ft:»2©r 
7 X7l^S»fSli+^^c««65jM$:t I, CMP 

[0 0 17] 

#J £ L X , tX^hf-^vn^^y . f 

X^y/^oyf^y?- (#^« : 3 9 0 g/ 
mo i, ttTDVS-BCBt/v.-^LBCBty 
7-i:fE-f) feffl^fcMVP (Monomer-Vapor Polymeri 
zation) tt^J:6*M^jRcE>Aft#i&trRnr«. 
[00 18] [XJKffl 1] SI 1 tt> *^0^7X7l 

<7)fil/£0X$>s o ro/SKSSi*, 

7#*flu«l7<;u*8, ft#a£**J<»»7 a, 7b, s 
1 K EfflD& k-M2a, 1 2 b , h 5 y 
X16, #H#>71 0, fc#®m*>9 3fre>mj£2 

Ef3 5-4 0i:A>72 0-3 1 #{flx.^nx^£ 0 

::-c, tB^yv-^^ i i\z\z^®t* ; v- i ^ 

LTDVS-BCBt/7-tfMfcSn, Sfctt»8»J 
9>?3iZ\t, 9c»»m3 slZLT* is 

*+'J7^2, A-VJSX 1 9*5J:C/ffi 
^ i£ d3 # .x 4 li V ^ iFJr 1> ^ 'J A (He) X$><5 0 
--y^^fx34t±, SF 8 i:»**sv>tt*yyc!)« 

£5tftX£>£ 0 ifcCF4^C2Fe4^©7DD*-/f 
[0 0 19] 4*5, *36W(i, #««#T-R6!>/*fi, 
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(7>X£>atf)X, *©&©E«ft»:/n*;*ft£C-3^T 

*«c^n^Tft»L4v^/^*;^y^El ? ASff4■rSo 
[0 0 2 0] B 1 (7)^^S^fflV>^7 p ^X7M^^^ 

fllfllXXE#C< • MIRKDllDlkTt 

C«fia6T»»^"e**o TiS7s2 £LX 

[0 0 2 1] #« ; E/-7-©Jf3gJlfl:«*tt, *t'J7 

-c&zak %®=e/ v-<Dm&mm&$i.it}&m<D 1 o o 

>> 1 J^TT&n««ffl±W)Htt4Vv He* + 'J 
Ci^DVS-BCBtyv-OAftW&MftftKB 
tt. £EE2 6 6 6. 4Pa (20Torr) WTHftfc 
30 hfc»ft;lllJ«H»rtK:*+ y 7#X£ 1 0 0 s c cm- 3 
000 sccm»^U fi»0. lg-0. OlgCDD 

vs-bcb^ j v-zHimwmzmi&LT ioor 

1 7 5r©ia*KHTftlj»-r*c:fcT*>0, 

K^xiici^&ftTx;:©* y^-^^b-TSo «ft 
i ;r^^^ii^Lfcffeirx7D>/;u^LXM{bi-5#^ 

[0 0 2 21 XC, HlC^-rK^KJARttKCJid 
40 DVS-BCB^ / -7 -<D ftfbfr 6 ^ tT - /b v n * * > 
• tf* - /y^oyry^f (UT, DVS-B 
CBSSfl^fciB-f) RdHKK:S*-Ji©^D-fe^*KiH 

MttlXfi, SafbSJ^Sfi©^* 777 
AA;l,/6a, /U^2 0, 2 1, 2 7% "Bfl" £ L> 

OX, KjeSSI K Sf^E^4 0, J^?SE 
f39, ftfb0jffl»6. *tt8t**3K»5, mfb^*4W 
l&il^ssa, 3 5b, fcctr/^tt^eyv-WI&E^ 3 
6 c, 3 6 d^KS^It-T^o ^fc, EffJtattk-^ 1 
2a, 1 2 bCJ: 'J 7#^W*&E»3 8fcJ:tf* 
fte»«»Eff3 5a, 3 5b, &$«1f3 9, *ftE 
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d vs-BCB^e j T-©«fb»K* i 5 ore 

EffJn&fiK* 1 7 0t*:T£ o EIFfiK 

*-U *C«SEH*i:<fc*J:iB*JD»t-^ 1 2 
a, 1 2 b*W»-r £ 0 

[0 0 2 3] MWW0/O7 7AA;^ 

6at:/Ur2 1S: "Efl" , A;i^2 8, 2 0£ "M" 
i:U +t'J7^7iMf38cJ:0 + t , J7^^ (H 
e) 2 «rftftJttafflW»7 a 'J 7#*;to&7 -f ;U 

9 8 * * L x %imm%k 6«:Wtel/^t: »{b g ftft 
Mf3 5a. 3 5b*^LTRJCSl 1CIU ft ft 
E*4 0*4hLT8MG#v7l 0-eSi^[:Mt^ o 
::m ftfb«M8« l 5 otcc/jo&u + 

V7#;UJD&7 -f *9 8T'He # * * »fUME i: HIS ■ 
fkLfcDVS-BCB^e/v-©|?a[fb*l»lb-rSo r 

vs-BCBiw-rai 7 st:e«£-cs<T*;: 

feSo crTJi, DVS-BCB* y 1 
5 0t:©»fb4*ttlttttJ:»^ He + t'J7*^II5 0 

osccmHft. 3 0^#cr)^^, %<tfflw»<D&E. 

Pi*, 933. 3Pa (7Torr) "CfeO, R/S^ I 
Hi 2 6 6. 6 Pa (2 To r r) "C&ofco *fc, R 

*«®«5A^J5ESh.fc-> 'Jnygffii 4*4 0 0 tcap 

[0 0 2 4] 5,2 3 *Ht, 

(He) 4£J:9tf«*/ l 7J;0, 
#« : E>'-7-E! ! 3 6 a, 36b, 3 6c^Lt«* 
It^SHDVS-BCB^/v-^^l/co d 
:^ DVS-BCB^/7-oKMS^^{:ai 

5 0 0 s c cm, ftfliffl* 1 5 0 r^ftfL&fr J: 0 , D 
VS-BCB^yv-^iMSliO. 03g/tt<h:L 

6a« £f* 0 stftiweno^r 

77A;U/6a4MS, D V S - B C B * / v 
lk*fT^o MJnfcDVS-BCB^/v-iiHe^r 
•v 'J T/fXfcfc tiC RJfcgl 1 ftCDv^7-^ v K 1 

S 0 DVS-BCB^/v-^ffl^fcg^igMI 



(6) «BB2 0 0 1 - 2 3 0 2 4 4 
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ffii*3 5 OtJaUttfBft L<, «t04F*L<«4 0 0 , C 

««/W-*Bl/IDLT, SffiAUftSPl 5£'>*7 

7-<7)/«&£ I 3. 56MHzfcLfc„ 3£>13. 5 
6MH z C4 0 0 k H z ©B!jgS:*fiS tj 7 

•rxy+^K^Egfia^BSSSjeEd^ifisn, 40 or 

/0 can»Snfc*«»iBJ:-eii, BBSLfcDVS-BCB 
ty7-0MSJ£^i:tDVS-BCBgMIt 

[0 02 5] 7 P 5Xv^±^/im/W-£if*£i±* r 

0. 2W/cm 2 ^_h(Z)^7X-7^i^^rS/N e 7-^Sl 
/JDTS£> DVS-BCB*/ t©t,0A J »**Hl 

20 8>f >f-Sfi±K: 1 //m0DVS-BCBl?:lSUt 
»0. ^gODVS-BCB^/v-Oite 
MSTW. lot, ^I_M^5J:DM0. 
0 3 g/^ODVS-BCB^y v- * 4 #RB(ft*&-f 
6o »«fi« ! 4OKtt:*fi£'0DVS-BCB 

^yv-^^nti^^, *»c«fc o 2 ot;a«K:» 
^nfcft»F7y7'l ectovs-BCBty?- 
*«W*ft*n, »»*y7°l0[:A0ii^^^o ffr£» 
©DVS-BCBt;7-t«ftStfc«, «<t*J»* 
fi£0^^f777A/>>7*6a«:B!i:fco 
30 2 8^CTHe^rt V Ttfx 2 0«*&*f?.LkU RiS 
§fi©'> 'J 3 >IS 1 4 £^9 a -fo 
[0026] 82-041:, SfiSU^M^/vX? 
MDVS-BC B (Teraperatur 
e Desorption Spectrometry, BIT, TDS^IBT) X 

-?fe<5 0 J5fcRB#C!>JEE*W:4 4 0 P a (3. 3Tor 
r) , i?A^7X7Mil38A7-«5 0W (0. 1 

40 Tlt*aiK*3«ttfbL, #K»M-C©ff^3fifl[*H:«!L 
fc 0 ::T'(i^t:«fiSc2 (H 2 ) > 1 5 (CH 3 ) , 1 
8 (H 2 0) , 2 8 (C 4 H 4 > S i, CO) , 3 9 (C 3 
H3) , 5 1 (C4H3) (roV>TCD^^^ h ;UO)Jt%m 
to (32 (a) f:^tJ:?l: 4 MfiSTs = 3 0 0t 
■CttUnftflKl 5 0rttiEt:*V^T, »*» I 5, 3 
9, 5 10^^^h;^ffi$n, mfr*>(Df&ifziP& 

5^ [0 0 2 7]/JtlMTs^3 0 0t:^e>, Ts=35 
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or, 3751c, 4oo?:tm<tz>t, ®2 (t>) , 

133 (c) , ®3 (d) C^^n^ci:-5C ®2 (a) 

i:ie>n/:MM 1 5 ortt&osftsn 5, 39, 

£oT, ^«JK^3 5 0rU±hT^^i:{i c t ( 9, € 

2 8, 3 9, 5 1C0#^^^ h^^K/fxHttfiS^K 

©Rd/f^JItt, fi!Ifll^3 5 0TCfr£4 0 CCC* 
6k 1 0O»CDl*iCftfi. l^K, 0 0 

t:c*5W6||l:*3 90R«/fX*tt. /SR&K3 0 0 
t:^p,4 0 OtCft**: 1 0 Oft® 1 *j»c:<ts 0 
[00 2 8] ^C, DnMS2 00-300tMt 

Tkk^fflsii*^^^ (sasfci 8) Mftffisn 

§0 HJ2 (a) K^SftfcJ^KTs -3 0 or"C(i. 
* s , Ts = 3 5 0rCfcV>T&;ta&&&2 9 OTCftittC 

*<D\f-?.tfi/y htZo Ts = 3 7 src^Ti^ 

OO-3OOt;t:^(tT0/n-K/j:tf-^i:^i9Ts 
= 4 0 0tTMil^-*3fi*#*L<*'>LT^* D g& 

&s#s< *zz£\z£-?z* R#.»»eK:*5^TR+ 

^et)Oi:#AP»ns. H»fc«|pJ*<Ts =4 5 ore 
fc^T^ff^ftTV^ (8 4 (e) #SD 0 ttJt^Ck 
LV>j56Kfi«(i3 5 Otll^i-C&O, * Off 
IL<li375tW±, «a©««HlKtt4 0 01CW± 

feWiULfclMfrfr, £ffifiK#3 5 0 1 JSLt fc * D 
VS-BCBK©J«fta*tt#«K:a<<tO, XAttlT 

[0 0 2 9] :oJ:?i:, WiR^yv-CO. iW/c 

t^/7-^$ii-T^l:$t^:i:T, 3 5 

V*RaM#&nfc 0 

[0030] 05, H6li, S$/£^4 0 Orc^l^ 

LfcRtDTDSX^^^fc^-f B"C*So Sffi^fi4 
0 OICCfc^T, H5 (a) l«IE*4 00Pa 
(3. OTorr) , ^7 Xv J6£jSJ3J&/<7- 5 0 
W. B5 (b) i«lEA4 0 0 Pa (3. OTor 
r) , X^XTj|±i^j&^7-7 sw, HI 6 (c) « 
/£/IE#4 4 0 P a (3. 3Torr) , 



(7) #ffl2 0 0 l - 2 3 0 24 4 
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S5H«^7-5 0W, «6 (d) JiJ5)clRE*4 4 0 Pa 
(3. 3Torr) , ^7X7»'±lSH^7-7 5 

[0031] m7\t*%wt£%mtt?mmmijfetj: 

SKSli^fni4 0 OCT, SA^7X7M^ 
^/N°7-ti5 OWk 7 5W, «RNfOE*li4 0 0 Pa 
/0 (3. OTorr) fcJ:tf44 0 Pa (3. 3Tor 
r) TfeSo V^mflDfiJIK^ftefc^Ttt/v-filjS 
CiBH-f* 1 4 70, 1 1 94 cm" 1 (^y^/v^ny 
f>S) *>J:rJ9 8 5 cm -1 (fcf-^g) 

^CgS* * 1 4 9 8 cm~ ] <D\f-?tf\^Tn<Df&m4k 
frCfeV^T«i««SHTfcO, *SflK4 OOttfRC 

8 J*, Sffiffl«*SP>tI4 SOriT^tfTfl^nfcB 

(i, ^7Xv%4iS«jSA7-ttO. lW/cm 2 , /£ 
KE^(i4 4 OPa (3. 3Torr)T£>3„ V^ft 
CDWb&b D V S - B C B# V T-RCl»IK»&RJRtr- 
*j&*Btf>£iiTV*S e ^Oct^H, SfifflK«:4 0 0TC 
BLLfcU 0. lW/cm 2 ^T0i^7-^7X7^ 

S^{L$ii^r kT, 4 0 OTCa)iBj»tt*»ofcBCB 

[0 03 2] [H#6#J2] H9li*56Wi:J:S)S»flR 

SBCBReDttSiW* (e) £^T a WfftaX^Xv 

T«3*3V>TH7, H8«i^Lfc <fc-5CFT- I R (Four 
ier transform infrared absorption spectroscopy : ~P 

e>n-5rt*^, RffiKA^flnLfcr t^cfcoTttsfa 

S I MS(T i me of Flight-Secondary Ion Mass Spe 
ctroraetry)HJ:^^W"C(i, 4 0 0 Pa (3. OTor 
r) -r^/tfLfcDVS-BCBtf'J v-|gC#$j^TV^ 
Srh7tFot7^l/>S^4 4 0Pa (3. 3 To 
rr) -C^/SLfcDVS-BCBtf 1 ; v-Rtfc^Ttt 

7" 7^ u^iSta^ tT^sedfij^a^nsc ^^e>, 
:0ct7 &»»teft*«iS©Xfb* ? lt8m*©afbc» 

SLTV>^4j(7)^#A?>H^o 4 0 0 Pa (3. 

OTorr) T^/S Lfc D V S - B C B# 'J t-RO!) C 
50 MPjB*liBf*E»l. 96N/cm 2 (0. 2kg/ 



(8) 
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cm 2 ) T100 nm/m i n o tz<D K*f LT, 

44 0 Pa(3. 3Tor r) tffilfc^'Jv-g-C 
«2 0nm/mi n JSlTi:««fl5a*C«nfcttS** 
LTV>£ 0 4 0 0 Pa (3. OTorr) "C/S 

IlfcDVS-BCB^'J v-RklT a N^'J 7R£/£ 
ftStt, lmmfti:X7-{7LA;tgff-yi:J:SPI 

fc„ 440Pa (3. 3Torr) TMf&LtzD 

VS-BCB4?'j7-I©i^ »*^AttB«>&n& 

*>o/z 0 /0 

fcSDVS-BCBSfJBRfeeSCftSCl fc#-C£*o 

<C, ^7X784MS^7-%7 5W (0. 15W/ 
cm 2 ) tLX. f&mWm&&\^Xj&mE.2l*4 0 0P 
a (3. OTorr) LTffi^ff S 1 ©^Xv 

ffi^R dvs-bcb'^'Jv-d ^r/S^ 

^©M*?:440Pa (3. 3Torr) 

^m&m\$#iz, dvs-bcb* 1 ; v--e{k^aj«tt 

faflT^FR*, DVS-BCBt/^-fcJitffcSli:* 

$ftfW®g) "TIE i: «: 50 

[0 0 3 4] B 1 Oli, :©«I:^xDVS-BCB*'J 
v-»JIR£jJj^7 Lfc**4>KMt£ 

£ffifl££4 0 OTCi: U ^Xv^itsfltt'W 
-£75W (0. 15W/cm 2 ) LT, jAR 

E*4 0 0Pa (3. OTorr) CT3 0 0nmJ?<7) 
^XvMDVS-BCB.f'Jv-l^I 1 
#R5 2afcbTjaEfiS*fc«, **y^-rtE*£4 40 
40Pa (3. 3Torr) i:M5«$2 ©SHI 
*B52ai:UHi:< 2 00 n m/fcDT^ X vfi^D 
VS-BCB^'^-i^SSti-T, ffllEt8M«{ft 
R5 2*#j5SLfc. K5-f x^y^KJ;^ 

?J£T*Ett»&l»iB!:U ^A'^^TaN 
0.i/Ta 2 N (2 0nml/2 0nmf) CD?5JlR£i£ 
mLXmi A'J7I5 3 nZJ&fcLtc®.. 7 0 0 nmip: 
0ffiR&MOCVDfeK<*9tf;ftS-tffcp N2+400 
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f ;-fcffl^T. BfSEE I . 96N/cm 2 (0. 2kg 
/cm 2 ) KTCMP£froT»lEttMffe»R5 2± 
OfflRfccfctfA'J 7R&I&-&LTII 1 B/7->yE85 

[0 0 3 5] ?S2/lFa E i*£*iR5 4i:LT, RJ? 5 

0 0 nm©-> 'J 3 >8ftll«: C V DiSttW L, ZQ> 

ai*«lf7*-**l«JLLfcft, TaN 0 .|/Ta 2 N 
( 2 0 n mi?/ 2 0 n mJ?) tDJKJBRd* ^^50nm 
S0»2A'J 715 5 a h 7 0 0 n mW©JHffl?£*» L 
fc Q ZfcC, CMPC«J:0»2)iPB e |l|fel6R5 4±©ffllR*3 
cfctfA'J 7l^ft*lXit , 77 a 7^55WSLfc Q 

1^R5 6 a i:S2(7)fSil$I5 6bd^44*2E 
«Pfl«»R5 6%J5SRL, :ifl!>fB2Eiiafflie»R^ 6 £ 
E»»*0IIK:LfcflL l3^'J7l57ai:«^i6« 
tfco *LT, CMPC«t D»2E»WI6«R5 6±© 
/< 'J 7RfcfcR£»*LT*2*i* > "7$'>E»5 7 
fiSLfc. ^0!)J:-5HLTft»Lfc*)BEj»Ci3V^T, E 
»M*I:^&*ftfcDVS-BCBai)fR(3!)ifcll**tt 
2. 5 7-c*ofc B :nfi, Sio^xvt^i^ft 

SI'S* (2. 5 1) fc»2 077XTfi&R(Dlfc8SS* 

(2. 6 8) oRffiDfi^^fiifcaff-a-rsffl-efe 

(Off ft C J: 0, CMPft(0DVS-BCB.»iI(Di« 
0 fi(*3 0 nmlIi:WI$nt^fc 0 
[0 0 3 6] M*«3]5!l«!l3i:^tli, Hll 

S-BCB«liRC?l.tMV>T, tO±CKStft«ftC 
£ft<M&^R£/£RU ::ft£x y * y ^Xg£ * 
»«A-KTX^fcLta«t4. Sfc, CMPIlt: 
6ttS^hy/<-i:lT?lfflt*. HI Hi, *^J£#J 

/N»££fr? JEffintf* h 7 2 fc-fe V * * y 
/<-7 3&+'C>*: LT, y-h/U7*A7 6, y-M* 
;i/7*B7 7, y-hA>7*C7 8> y- h/N';^D7 9 

Xvfi^fiSR 'J 7 ^ ^ 7 0 £&«ftiiKRjffiR x )7 9 9 7 
l(D2 l )799) , »)iAn-Fay;ft^-A7 
4^J:(;^xAO-Fo^f t>/\-B7 5*»£*lJ5fc 

T?, ty^-f + >A-73fcSR l J7^^70, 7 1 

[0 0 3 7] £t\ *&atfy h (BhRfcL) I^On 
- Ko * VA-A7 4tr, ^x/N#$A£ft6o 

a - Fa^f^A-A7 4^ISC ? j|^nf:fi » 
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7 3C**K3&n#* h 7 2i:J: 0y- h a*;^A7 6 
A;l/7B7 7$r^lt, 7^ Xvfi^jSJl U 7 ? * 7 0 

&&Wk x )T9 9\zi&\^x\u i»ie*«&«ii 

h 7 2£ J: 0 7*7 XvMttf&M x ) 7 9 9 7 0 9 
-f v>A-73i:t0ffiU y-hA>7*B77^P3 

[0 0 3 8] SltttV^y- hA;^C 7 8*Bfl£, JC 
ffln*y h 7 2 J: 0 jfc«ieiftKJ«BI V 7 ^ ^ 7 1 ^-7 

xA^jB^tSo y-h/u7C78^si:/:f, mm 
mmmf&m>)7 9 9\z*>^z. &&m, 

Sit 4 0 Ot:, >"J a VllfbRb&£&tt4 0 OtlCt 
J5EK*ff ofco /SR 1 ; 7^^^gtt^fXi:J:0^-i? 

7 , 7X7lMJ:i:'> , i3ya{l:l)!iWShfc') 
lA^Q^y h 7 2 »r J: »9 »; 7 ^ ^ 

7 1 ^*>-fey?-^* y/N'-7 3Ctt9JHU y-FA 
;^C78*Hi:*. *C XSntfy F72CJ;n 

y*-* + w<-7 3^p>y- h/ou-/D 79^iH 

y hCJ:9* 

[0 0 3 9] »)iA(Dn- Kn y yA- ^<Z)JftA 

^lAtfSJKSiifc^xA^ty h*A3^L< tt 
*ftn#y hCJ:0D-FDy;ftVM-A74i:H 
At" £ t h t> \ZQ<D ^ x /\ ii -tr y h £ n - K a y 9 * * 
yA-BClBALT*5<o Ba-KDy^f+^-t 

f tyA'-Art^^xA^ir-y h^?> ltfc(7)^x/N£& 

0IBU iSI'ir^nO, 7 1 £&&£ii-T$§l£tT 
?o ^7X7i «t 'J a ylftR#M2nft 1 
AftKffi D^^72i:<fc0o-Kn^ft>A-B 
75fl0')xA*-b y hi:MtSo KIT, HttKLT 
a — Kn^^^-vy/<-A7 4f^C0 r 7x> r N7J-try htriR 

©RTlfc^iAlia- Fa y ^ft>A'-B7 5f*3<2 
^xAiit^ MKUfrf*. ^T(7>->x/NH*tUT/SK 
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-B75^-)xAi)t7 hlz&mZfttiik, a-Ko 
7;f^A^B75^MdU A*iL<li* 
^atf.y hC<tOJ5SK*»7Lfc^x^S:A-by MZiR 

^sscctntf, ^^XTa^j^uiv 7? * 7 on*5i* 

So :co-)iAij-i!7^HU^«^oTk 

[0040] Mj£?^&mmmiz£r>z&, -r=?x^ 

7i^'j7^^^lll, s/'J 3 >»{kJR±cHK 
tsc^iao, &#ffi**»K:»T 

[0 0 4 1 ] B 1 2fi. H 1 1 \zi£T9yZ9m$k&* 
L) ©MSiifev' 'J j >SK6 0 ICRS Um<5-> 

y3vK{bid^^nt*»i*Hifti»ili6 1 £»isu - 
<o«iJvnieieR6 1 &it^T h7>^^^Mii: 

&MtZ>3y9 9 Y-f s 7#§2*ft$rtZ> CHI 2 
(a) ) o &V^, XKM 2 unfile, S«fl«*4 0 
Ot^L, 77Xv«£ffifl»/<7-*7 5W (0. 1 
5W/cm 2 ) i:-^i:U ifE*?:40 0Pa 
(3. OTprr) HI, ^1 (BlKSSflWRe 3ai: 
^530 0nmf(7)7 , 7X7l^DVS-BCB^ , J v 
-Rfc/SfiSli, «l^ftW<-fiEife4 4 0 Pa 
(3. 3Torr) £ ±# £i±T $ 2 ®£Sitt*IH 6 3 
bi:<ti200 nmf(7)^7X7MDVS-BCB^ 
'J v-ffilfc/DcgS-tfT, EftH£M6 3*»&-L*:. 
*LT. XS«;tt«C2:ft<9x/Nt:ikKI6ltllAK , J 
r^rtcat SgM3 9ori;tA-K7^ 

* *l&f$.~rZ>tz&b<Di' ] ) 3 y^(kH6 4 a £ 5 0 n mtf) 
^iPtcitmtfc CHI 2 (b) ] . i/'JavKtiCft 

[0 0 4 2] ^(7)f^, > 3>^{bfl?6 4 aJtC7 * h 
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^£E«^* fe*r*f* US'* M65« 
JiSLrt: CB 1 2 (c)), Uy^hl65^77 

TA-F7xn4««u §i*«*us;^m65 

fc/w Kv^^64*7^^i: LTE«PbU6II!|R6 3* 
>^*^HttCHF3&fflV^fci*, :W:^tCHF 3 

5>XhR6 5ttHB*iz|»*3n* [112 (d))o^ 

0.i/Ta2N (2 0nmS/2 0nmf) ®StJi/<';7 
RfefifrKStf* J^CTOOnm^ai'&MOCVD 

BflEl. 96N/cm 2 (0. 2kg/cm 2 ) ©CM 
PKcfcO/N- 6 4±<&»!R*5.*:tf8UIA'J7R 20 

ZV££LZ&mm6 6 £«»&tr«^:i/ VE»6 7 % 

**«<«»ttO«l:V>»2oeil«*l«6 3b-C|,?):i: 

[0 0 4 3]«^v*:/E«67*#j*Lfc», 

^^16 4 i:i/7->ySi6 7 i:©aM±»:, ISfi 
^g£3 9 OTCfc LT\ 5 0nmf©'>'j3>fifkl^ 
5>fc*E*fi«K6 8*#jaLfc [01 2 (e) ] . 
V>T. y^XvlMl'JT^^fl 
BttMfeftK6 3J:N&ClT. MfiS^r 
4 0 01C£LT, ^1 <7)<£^€^Ig6 9 a £gl23)<£^ 
1-^16 9 b fc*&fc*ft2BMfeM(6 0*»«Lfc 
CH 1 2 (f ) ] o aBCflSCT, £2BHfeJM(6 9 

&*i®l6 9 kEiSM88t»{Bi:x^y^L 
T, ^^v->>E866 7<33m£Bte£i±£tf7*-;U 

[0 0 4 4] 

T»H« + CTdl!RfiK«:3 5 OtULbaKflC LT, 
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(Sil^$hCMPie&i:^ll*3(ix./cS^r B 1 
[BB®ff#fcKfl] 
»?Rj*JtttB®«*ftJ*B. 

ig^JfeHctoTfienfcDVS-BCB^yv-R^T 
[B3] *ftWC«fc-5»l 05*JS«*r«t*S»-?R» 

ajsciotiienfcDvs-BCBjK'jv-icT 
s^r»«i«fcoT»p>nfeDVS-BC b*vv-b©t 

[0 5] 1 J: ^Tfc&hfc 

DVS-BCBsK'Jv-I®, &ARF€#£:/#JS£EE:fr 

h ;V0 1 ) o 

[a e] onfcmzziT^btitz 

DVS-BCB^'J v-R0, a «ARFW2jfcJ5SIRE* 

(omtiz ft o mmvmtz&tt? * it t d s * ~? * 

h;v0 (*©2) o 

[07] ©*«i«(rctoT»e>nfc 

DVS-BCB#U v-R<0*#»iK*^ h;uB 

01) , 

[0 8] J: *»1 oT»&nfc 

dvs-bcb^j v-r^^&jR;^? h;u0 (* 

02) o 

[0 9] J:*»2 0HJSW^ctoTSe)nfc 

DVS-BCB^'J v-RcDifcBim^i:, /SRBStBjftA 

[01 0] **WC«fcS*20*Jfi«<3!)^BE«*ifi 
£ fS n f 6 tz ft 0 rrM0 o 

[0ii] *mm%3<D%mm\z^-cm\^nz> 

[0 1 2] ^%n0ffi3(9Sltt9J0^IIEtt«fifi^ 
ifi S £ ^ 1* xaiB 0 #r ill 0 o 
[013] «*a)K»^BlJ5Efi*«o«BS«/i6H. 
[014] ft£®#WBftH&*srKBRI. 

i m^7- 

1 a ^ftft1fl&* / v- 

2 **'J7#* 
3 

3 a 



r 
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5 mftm&mTfkm 

6 »{t«Jffl£ 

6a ^^77 7AA;^ 

7 a, 7 b ftftiftfl:fflttl& 

9 a, 9 b &M*t 

10 m%xv? 

1 1 

12a. 12b EfiJUjfefc:-? 
1 3 ftttfeM 
1 4 y'Jn 
1 5 S&ftl&SP 
16 S9h7^ 

1 7 tH^/v-^^ 

18 -> -v K 

1 9 A-VXX 

2 0-3 1 

3 4 9*)--y?jfx 

3 5a, 3 5b «{tBtt{Jtf&Etf 
3 6 a - 3 6 d / v -W&Ef 

3 7a, 3 7b $cft®$mtti&<W 
3 8 ^t'JT^xMKf 

3 9 &$E<i 

4 0 ft&Etf 

4i * i )--y?ifzmi&m < & 

4 2 

43 RFHig 

44 RF^-yOU 

4 5 a, 4 5b 

51 kijimmmi 

52 * i eaniHME 

52 a gJlO){£^l^jg 

52 b »2 0DiSSi«$K 

53 IlSB/7^»Ei 
53 a S1A>J7I 

5 4 ft2JINI£JMI 
55 »^7/7^ 

55 a »2/<«;rlR 

5 6 *2B«MfeftR 

56 a Kl<Z>ttM«*K 

56 b $2®{£R«*fig 

57 S2g/7'>y@ei 
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57 a 8r3A'J7R 
6 0 

6i m\ mm&mm 

.62 

6 3 EftMfelM 

63 a »lO[)(6Rm*« 

63b m2<D&mw.mm 

6 4 a-K7^^ 

64 a *>'i3>ifti 
/0 6 5 U^XhlS 

6 6 EJ»}» 

6 7 »^vs/>E* 

6 8 EJgftRR 

6 9 £2Jfffl&J*R 

6 9a to 1 <Z>ffiKW*R 

6 9b »2(7){£Hm$K 

70 /7X7lMl»J7^^ 

7 i MIMIItfllur^^ 

7 2 JC£ntf*h 
20 7 3 

7 4 D-FO-y^f +>a-A 

7 5 Q-Ko^fv>A-B 

7 6 Y-hA;U7A 

7 7 y-hA>7*B 

7 8 y-hA;u^c 

7 9 y-hA^7*D 

8 0 SfWvr 
8 1 

8 2 *«ffft?R 
30 8 3 ■ 

8 4 gS;ta&95 
8 5 mm 

8 6 ftftffttS* 

9 1 SlJIHIfiKR 

92 » i emmum 

93 ®l^^vi/>Ej^ 
93 a SlA'JTl 

9 4 $2 0N£ttR 
95 mVT-??*' 
40 9 5 a » 2^711 
9 6 £2EMMfelM)E 
9 7 »2M^t->>EJ» 
97 a »3/*'J7lR 
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2 *V)T1f* 
4 

6a ?477j^)V-f 
7a, 7b fcl*i«£fi?ift& 



8 ^T^am^u* 

9a, 9b 
10 
11 

12*. 12b EflWftfc-* 
13 

14 v-yn^Sffi 
16 

i6 vmvty? 

17 

18 >>-Vl7— vyK 
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20-31 

34 



35a, 35b StfbiaFH&teKff 
36a~36d *m*/-?-W&& e 8 
37a, 37b 

38 *Y)T#X&1®m 

39 mew 

40 

41 ^mfl«6fiff 

42 -rv^^^ 

43 RFBfflt 

44 RF^-^yP 
46a, 45b 7-J*» 
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